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(57) Abstract: 

FIELD: medical engineering, cardiology. 
SUBSTANCE: novelty of the method is in that 
selection of any electrocardiographic 
lead-on • having spatial orientation 
corresponding to relationship of 
contributions of three orthogonal leads-on 
forming selected lean-on is done on 
arbitrary basis. • Electrocardiographic 

scanner comprises electrodes, synthesizer of 
orthogonal leads-on, synthesizer of 
electrocardiographic leads-on from 

orthogonal leads-on, and electrocardiograph. 
The new feature of proposed scanner resides 
in that synthesizer of electrocardiographic 
leads-on from orthogonal leads-on 
additionally comprises regulator adapted to 
control amplitudes and phases of signals 
issued by each of three orthogonal leads-on, 



and processor for automating and visualizing 
scanning procedure. EFFECT: higher 
efficiency. 3 cl, 1 dwg 
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(54) CnOCOB GJlEKTPOKAPflHOrPAOHU H 3JlEKTPOKAPflHOrPA<t>MHECKM^ CKAHEP El~0 
OCYLMECTBJIEHU^ 



(57) PecfcepaT: 

Cnoco6 3neKTpoKapAnorpact)MM nyTeM 
aneKTpoKapflnorpacfjkmecKoro CKaHwpoBaHkm b 

OTBGfleHUflX, CMHTe3HpOBaHHblX M3 

opToroHanbHbix oTBepcTMfi, othocmtca k 
Kapflkionornn, a MMeHHo k MeAni^MHCKO^ 
TexHMKe. HoBbiM b cnoco6e flBnaeTCH 
npon3BO/ibHOCTb Bbioopa nfoboro 

3neKTpoKapflnorpacf)MMecKoro OTBeAeHMH c 
npocTpaHCTBeHHOM opueHTaunen, 

COOT B eTCTB y K) Ll^e M COOTHOLUeHMK) 

cpopMnpyK)LHMX ero BKnaflOB Tpex 
opToroHanbHbix OTBefleHnii. 
SjieKTpoKapflMorpac^MHecKMR cKaHep coflepacMT 
aneicrpoAbi, cnHTe3aTop opToroHanbHbix 

OTBefleHUM, CMHTe3aTOp 

3neKTpOKapAMorpac|)MHecKnx oTBeAeHutf H3 
OpToroHanbHbix OTBeAeHMM n 

3neKTpoKapAnorpa4). HoBbtM b ycTpoficTBe 
flanweTcfl BBeAeHne b CMHTe3aTop 
3neicrpoKapAMorpac}5MMecKMX OTBeAeHufi M3 



opToroHanbHbix OTBeASHHfl perynflTopa 
awinnnTyA n cfca3 curHanoB KaxcAoro M3 Tpex 
opToroHanbHbix OTBeAeHwfi n npoi^eccopa Ana 
aBTOMaTH3ai^MM u BM3yajin3ai4nn cxaHkipoBaHMfi. 
2 c m 1 3.n. cfD-nbi, 1 nn. 
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H3o6peTeHne othochtca k KapAnonorMH, a 
MM6HH0 k 3JieKTpoKapAnorpact)MM. 

3neKTpoKapflnorpac{)Myi b 12 CTaHflapm bix 
OTBefleHUflx flBnfleTCfl Han6onee uunpoKO 
npuMehmeMbiM cnoco6oM perncTpai^nn 
aneKTpuHecKnx noTeHi^nanoB cepAL^a. Oahmm hs 
rnaBHbix HeAOdaTKOB o6bMHoR 

aneKTpoKapAnorpactDMH HBnaeTCfl 

OrpaHUMeHHOCTb MHCfcOpMaLJMH O BOflHOBblX 

cf)poHTax, pacnpocTpaHflK3innxcfl b 
HanpaBneHkmx, OT/iMHHbix ot ocefi 12 
craHAapTHbix otbsa©hhm. 
SneKTpoKapflnorpac^nHecKoe KapTupoBaHne 
noBepxHOCTM Tena peiuaeT yKa3aHHyK) 
npo6neMy aa o-ieT yBeni/NeHi/m ao a©cjitkob m 
coTeH KonnnecTB sneicrpoKapAHorpacfcuMecKHX 
OTBeASHnf^, hto 3HaHMTenbHO ycnoKHfler 
060 py ao Ba h m 8 . BeKTopKapAHorpacfcMfl 
no3BonweT perMCTpupoBaTb M3ivieHeHkm 
HanpaaneHHfl v\ BenuMMHbi BeKTOpa cepAenHoro 
AMno/iH bo Bpeis/ieHM, oahsko ee ncnonb30BaHne 
orpaHMMeHO TpyAHOCTbho MHTepnpeTai^wn 
pacno/io>KeHHbix b Tpex opToroHanbHbix 
nnocKOCTflx AByxiwepHbix 0nryp n npuBbNKoi^ 
Bpanetf k TpaA^t^noHHOMy CKanflpHOMy 

M306pa>KeHHK3. 

YKa3aHHbie HeAOCTaTKM 

3neKTpoKapAnorpac})HM h BeicropKapAMorpacpHU 
oTMacTM npeoAoneBaK)TCfl nyTeM nx 
OAHOBpeMeHHoro npoBeAeHi/m. Ana 
yMeHbiueHMfl KonnnecTBa sneicrpoAOB, 
kicnojibsyeMbix npi/i OAHOBpeweHHoft 
perncTpai^nn BeioropKapAKorpaMMbi u 
sneKTpoKapflnorpaMMbi, pa3pa6oTaHbi cnoco6bi 
h ycTpoRcTBa cnHTe3a 12 CTaHAapTHbix 

OTBSASHMM M3 TpeX OpTOrOHailbHblX OTBefleHMM M 

Hao6opoT. 

Han6onee 6hm3khm TexHMHecKMM 
peiLieHneM, BbiopaHHbiM b KaMecTBe npoTOTuna 
3a^Bn«eMoro cnoco6a, flBnaeTca cnoco6 
cnHTe3a 1 2 CTaHAapTHbix 

aneiapoKapAnorpac^MMecKnx OTBeAeHutf H3 Tpex 
opToroHa/ibHbix OTBefleHHfi. 

Han6onee 6jim3kmm ycrpoficTBOM Ann 
ocymecTBneHnq 3Toro cnoco6a, coctoalumm M3 
sneicrpOAOB, CMHTe3aTopa opToroHanbHbix 
oTBeAeHMM, cMHTe3aTopa 
sneKTpoKapAMorpacpMMecKMX OTBeAeHKB H3 
opToroHanbHbix OTBeAeHi/ifi m 

aneKTpoKapAnorpacjDa, ABnaeTCfl ycTpoficrBo no 
naTeHTy CWA N 4850370, Kn. A61B 5/04, 1989. 

HeAocraTKOM M3BecTHbix cnoco6a n 
ycTpoftcTBa ^BJifleTCfl orpaHnneHHOCTb 
MHcf)opMai4MH o BeKTope cepAeHHoro Annona, 
oSycnoBJieHHafl noJiyneHneM <J)HKcnpoBaHHoro 
Mucna CKanfipHbix sneiapoKapAHorpacfci/mecKHX 

OTBeAeHMM. 

B 3afl&n«eMOM cnocooe 
GJieicrpoKapAnorpac^nHecKoro CKaHnpoBaHHfl 
sneicrpoicapAMorpacfiMfi b OTBeAeHHHX, 

CMHTeSMpOBaHHblX Ha OCHOBe opToroHanbHbix 

OTBeAeHuP^, AOCTuraeTcn b oTnunne ot 
M3BecTHbix peiueHntf n ocpe act bom 

cxaHMpoBaHMfl, t. e. nyTeM CKanflpHott 
snetapoxapAMorpac^MH b jik)6om npon3BoribHO 
Bbi6ktpaeMOM otbgaqhuh, opueHTaL^nn KOTOporo 

COOTBeTCTByeT COOTHOLUeHMK) 4)OpMMpyK)lAMX 

ero BKnaAOB Tpex OpToroHanbHbix OTBeAeHMM. 
CyunHocTb cnoco6a 3aKriK)HaeTc« b 

npOM3BOJ1bHOM ' MSMeHeHMM COOTHOUJeHMfl 

BonbTa^CHbix BKnaAOB Tpex opToroHanbHbix 
OTBeAeHkiw b cnHTe3npyeMoe OTBeAeHne, mto 
BeAeT k M3MenbHeHnio npocTpaHCTBeHHoi^ 
opueHTauMn nocneAHero, t. e. k cxaHMpoBaHwo. 
3neicTpoKapAnorpac|)HMecKMM cKaHep 
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npeACTaanaeT co6ofi ycTpoficTBo ati^ 
ocyLAecTBJieHUfl cnoco6a 
sneKTpoKapAnorpacpMMecKoro CKaHnpoBaHMfl, 
coAepjKau^ee aneiapoAbi, CMHTe3aTop 
opToroHanbHbix OTBeAeHM^, cnHTe3aTop 
3neKTpoKapAnorpact)MHecKnx OTBeAeHkiW M3 
opToroHanbHbix OTBeAeHnC^, cocTOflLi^nK M3 
peryjiflTopa BoribTa>KHbix BKnaAOB Tpex 
opToroHanbHbix OTBeAeHHfi, M 

3neKTpoKapAnorpa0. B OTnunne ot 
' wueioLnerocfl b npoTOTune cnHTe3aTopa 12 
4>MKCnpoBaHHbix oneKTpoKa pAnorpac^)MMecKnx 
OTBeAeHi/iR aneKTpoKapAMorpaabuMecKuPi CKaHep 

COAep>«HT CHHTe3aTOp 

3JieKTpoKapAnorpac|3MMecKMX OTBeAeHMM, 

KOTOpbl^ COCTOMT H3 peryjlflTOpa BOJlbTa)KHbiX 

BKnaAOB opToroHanbHbix OTBeAeHnti, 
no3BonflK>mero H3MeH«Tb cooTHOLiieHne 
BonbTa>KHbix BKnaAOB opToroHanbHbix 
OTBeAeHnW m cnHTe3npoBaTb Ha nx ocHOBe 
HeorpaHMMeHHoe nncno 

3neKTpoKapAMorpacJ)MHecKnx OTBeAeHHtf. flnfi 
aBTOMaTH3aL\Mn n BM3yanM3aLiMM cKaHwpoBaHHfl 
en HTe3aTop aneKTpoKapAMorpacjD nnecKnx 
OTBeAeHwfl MO>KeT 6biTb BbinonHeH b BMAe 
npoueccopa. 

CymHOCTb n3o6peTeHMfl noflCHHeTCfl 
MepTe>KOM, Ha kotopom npeACTaBneHa 
6noK-cxeMa BapnaHTa BbinonHeHMfl 
3neKTpoKapAMorpa4)MHecKoro CKaHepa. 

3neKTpoKapflnorpa4)MHecKMM CKaHep 
coAep>KMT sneKTpOAbi I, E, C, A, M, F, H, 
pacnono>KeHHbie Ha GonbHOM, pe3HCTopHbiM 
CMHTe3aTop opToroHanbHbix OTBeAeHMi^ <PpaHKa 
1 , cnHTesaTop 3neKTpoKapAMorpac|3MMecKMX 
OTBeA©Hni^ H3 opToroHanbHbix OTBeAeHHfi 2, 
cocTOflii^nK M3 npeAycnnnTenei^ cumanoB 
opToroHanbHbix OTBeASHnti PAx, PAy, PAz, 
nepeicnfOHaTene^ nonflpHOCTM S x. Sy. Sz, 
noTeHi^noMeTpoB R x , Ry, Rz, m 
sneiapoKapAnorpacp 3. 

3neKTpoKapAnorpa4)MHecKMM CKaHep 
pa6oTaeT cneAytomnM o6pa30M. 

SnefcrpuMecKne noTeHL^aribi cepAL^a, 
OTBOflMMbie c snetapoAOB I, E, C, A, M, F, H, 
npeo6pa3y»OTCfl b curHanbi opToroHanbHbix 

OTBeABHMft X, Y n Z CHHTe3aTOpOM 

opToroHanbHbix OTBeAeHHfi 1 n nocTynaKOT Ha 
bxoa cnHTe3aTopa 3neKTpoKapAMorpact>HMecKnx 
OTBeAeHnK 2. npottAfl nepe3 npeAycunnTenn 
PAx, PAy, PAz, cumanbi opToroHanbHbix 
OTBeAeHMi^ nonaAa»OT b peryn^TOp BonbTa>KHbix 
BKnaAOB opToroHanbHbix OTBeAeHUM b 
CMHTesMpyeMoe OTBeAeHne, cocTOflu^n^ M3 
nepeKnjonaTene^ nonnpHocTn S x , Sy, Sz n 
noTeH4MOMeTpoB R x , Ry, R z . 3anncb b 

cviHTe3npoBaHHOM OTBeAeHMn ocyu^ecTBnfleTCfl 
sneKTpoKapAMorpacjDOM 3. 

LLlKanbi noTeHL^kioivieTpoB OTrpaAy^poBaHbi 
ot 0 (oTcyTCTBue BKnaAa opToroHanbHoro 
OTBeAeHMfl b CMHTe3npyeMoe OTBeAeHne) ao 1 
(MaKCMManbHbiK BicnaA opToroHanbHoro 
OTBeAeHMfl b cnHTe3npyeMoe OTBeAeHne). B 
n pn BeA©H hom npuMepe abm>kkm Bcex 
HOTeHL^noMeTpoB ycTaHoaneHbt b nono>KeHne 
0,58 (0,577). 

Beicrop cMHTe3npyeMoro 

OTBeAeHnn — ¥ paBeH cyMMe npon3BeAeHnfl 

COS) 

Ka>KAoro H3 Tpex BeKTopoB opToroHanbHbix 

OTBeAeHMft — ► — ► — ► Ha K03CpC(3Ml^HeHT 
(OX, OY, OZ> 

ero MHAUBMAyanbHoro BKnaAa (a, b, c) b 
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OS - a*OX * J>*OV ♦ c«OZ 

Koscpcpni^neHTaM a, b, c cooTBGTCTByiOT 

nOJIOJKeHMfl ABH>KK0B nOTGHLJHOMeTpOB R x. 

Ry, Rz na nepTewe. ripn 
3neKTpoKapAnorpa4)HHecKOM CKaHnpoBaHnn 

OflHO H TO >Ke COOTHOUJeHMe KOSCfxjMLJHeHTOB a, 

b, c, onpeAen^KiLMee OAHy 1/1 Ty we opuoHTauwo 

— ► , MOWHO 3aAaTb pa3HblMH 3HaMeHHflMH 3TMX 
OS 

koscJxJml^ghtob, hto npHBeno 6"bl K pa3HblM 
AnMHaM — > m, cneAOBaTe^bHo, k pa3HbiM 

OS 

BO/ibTawaM 3annc6fi b oahom m tom >Ke 
otbgaghum. HanpMMGp, Koacficfini^neHTbj 
a 1 =b 1 =c 1 =1 h a2=b2=C2=0,01 onpGAGnaioT 

oTBeAeHne, o6pa3yioiAee paBHbie ymbi (54,7°) 
c OTBeABHMflMM X, Y, Z. B odomx cnynaflx 

COOTHOUJeHMe KOacfXjML^GHTOB OAHH3KOBO: 

a i:bi:ci 33^2:02=1 :1 : 1. OAHaKO AnwHa Beiaopa 

CMHTe3MpOBaHHOrO OTBeABHHfl M BOJlbTa>K 

3anncn B nepBOM cnynae 6"yAyT b 100 paa 

60JlbLUktMM, H6M BO BTOpOM. 

Heo6xoAMMbiM ycnoBneM Ana nonyneHHfl b 
xoAe CKaHnpoBaHkifl conocTaBMMbix 3anncefl c 

MaKCMManbHO B03MO>KHblMM BonbTaxaMM 

RBrifleTcq noAAapxoHkie atimh BeiaopoB 
cnHTe3npyeMbix oTBeAGHuPi nocTOfl hh bi m 1/1 m 
paBHbiMn AnuHe BGKTopa opToroHanbHoro 
otbgaghhh, hto npaKTunecKM AOCTwraeTCfl 
noflAep>KaHneM cyMMbi KeaApaTOB BO/ibTa>KHbix 
BKnaAOB opToroHanbHbix OTBeAGHkifi 
nocTOAHHoPi m paBHOft KBaApaTy MaKCMMa/ibHO 
B03MO>KHoro BonbTa>KHoro BicnaAa 

opToroHanbHoro otbgaghhh. HanpuMep, npuHHB 

MaKCMManbHO B03M0>KHblfl BKJiaA BOJlbTaKa 

opToroHanbHoro OTBeAeHkia 3a 1 ,0, Arm cnHTe3a 
aneicrpoKapAnorpacpuMecKoro OTBGAGHtifl, 

o6pa3yioi4ero paBHbie yrnbi (54,7°) c ochmw 
OX, OY m OZ, noTpe6yeTC« Bbi6paTb BKnaAbi a, 
b, c c BonbTaxefi opToroHanbHbix oTBeAeHkifi 
Vx, Vy, Vz, yAOBnerBopfljomne ycnoBUHM 

a=b=c n a 2 +b 2 +c 2 =1 2 . B MTore cfcopMyna 
CMHTe3a otbgaghha npuMeT bha 

0,577V X + 0,577V Y 0,577V Z . 

CneAyeT yHMTNBaTb, hto Ann nonyneHHH 

CMHTe3kipOBaHHblX CTaHAapTHblX 

aneKTpoKapAHorpaMM Tex >Ke BonbTa>K6fi, hto m 
opMrnHanbHbie CTaHAapTHbie sanncn, A^nHa 
BeirropoB cnHTe3npyewbix CTaHAapTHbix 
OTBeAeHM^ MO>KeT OTnunaTbc^ ot AnwHbi 
BGKTopa opToroHanbHoro OTBeAGHMfl. 

npeAnaraeMbirt cnoco6 
3neKTpoKapAnorpacf)vmecKoro CKaHnpoBaHHH, 
o6"beAHHfl« npenMyu;ecTBa 
3neKTpoKapAnorpacJ)nii n BeKTopKapAnorpaqbHM, 
no3Bon«eT npon3BO/ibHO Bbi6wpaTb 
3neKTpoKapAMorpacf)MMecKoe OTAeneHne nio6ofi 

OpkteHTaUMM M npOH3 BOflMTb 3aHMCb B CKa/lflpHOM 
Cj)OpM6, HTO nOBWUJaeT TOHHOCTb 

3neKTpoi<apAViorpa0MHecKoW AnamocTHKH m He 
Tpe6yeT ot Bpanetf HaBbiKOB b HHTepnperai^HM 
b e kt o p Ka p ah orpaMMbi. C noMoiAbio 

aneicrpoKapAnorpactJHMecKoro CKaHHpoBaHi/m 
yAaeTCfl Hafl™ oTBeASHne, AaiotnGe 3anncb c 
MaKCHManbHO b b 1 pa>Ke h h bi M naTonorvmecKMM 

npH3HaKOM, MO>KHO TaiOKe yTOHHMTb BpeMJi 

Havana ii OKOHHaHwa 3y6i^os 

3JieKTpOKapAMOrpaMMbl, M3MepHTb MX 

MaKCHManbHbie npoAon>KkiTejibHOCTb m 
aMnriMTyAy, onpeAe/iMTb MaKCMMywi aMnnnTyAbi 

B nK)6ofl MOM6HT CepAeHHOfO I^MKna, BblflBMTb 
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MaKCMMa/ibHoe CMeu^eHMe n3onnHMM, 
o6Hapy>KHTb MMKponoTeHi^nanbi, npon3BecTH 
KapAMoroHMOMeTpnio. 

3neKTpOKapAnorpa4)MHecKoe cKaHMpOBaHne 
nosBOflfleT yTOMHUTb 
3neKTpoKapAnorpacf)HHecKMe 
npocTpaHCTBeHHbie, speMeHHbie n BonbTaxHbje 

HOpMbl. 

3neKTpoKapAnorpa4)MMecKHM CKanep 
HaAeweH b pa6oTe m npocT b o6cny>KkiBaHnn. 
rio/iyHeHiie AOCTOBepHbix m Bocnpon3BOAHMwx 
pe3ynbTaTOB AOCTMraeTC^ kicnonb30BaHMeM 
CMHTe33Topa opToroHanbHbix oTBeAeHnC^ 
<PpaHKa n npoueccopa. (1poi4eccop onpeAen^eT 
ycMJieHMe v\ c^asy cumanoB opToroHanbHbix 
OTBeAGHM^, cooTBeTCTBywLAne opueHTai^nn 
cnHTe3npyeMoro OTBeAeHUfl, m noAAep>«MBaeT 

nOCTOflHCTBO CyMMbi KBaApaTOB BOJ1 bT3>KH blX 

BKnaAOB opToroHanbHbix OTBeAeHnfi. 
flononHeHne npoueccopa kom n b K>Te po m 
no3BonneT n3MepnTb ymoBbie BennHMHbi 

CMHT83MpOBaHHblX OTBeABHUM, BM3yaJlH3UpOBaTb 

CKaHnpoBaHne Ha ocHOBe coxpaHyieMbix b 
naM«TM opToroHanbHbix 3annce^, 

aBTOMaTM3MpOBaTb noncK OTB6A©HM^, AaKDli^MX 

3anncn c Tpe6yeMbiMM npocTpaHCTBeHHbiMM, 

BpeMeHHbJMH M BOJ1 bT3>KH bJ M H 

xapaKTepucTMKaMU, npoBecTM cy6TpaKi^MOHHoe 
cKaHnpoBaHMe (BH3yann3npoBaTb pa3HOCTb 
3anncei^ coceAHnx OTBeAeHwtf Ann 6onee 

TOHHOrO BblAeneHMP BOJIHOBblX 4)pOHTOB, 

pacnpocTpaHflfOLL^nxcyi b HanpaaneHMki AaHHoro 

CMHT93MpOBaHHOrO OTBGA©HMfl). 

ct>opMyna M3o6peTeHMfl: 

1. Cnoco6 3/ieKTpoKapAMorpa<})MM nyTGM 

CKaHUpOBaHklH B OTBGAeHMHX, CMHTG3HpOBaHHblX 

Ha ocHOBe opToroHanbHbix otbgaghmm, 

OTflMHaKDlAM^Cfl T9M, HTO CKaXlflpHyK) 

sneKTpoKapAMorpacpMfo npon3BOA«T b jik)6om 

nOCJIGAOBaTGJIbHO npOM3BOJlbHO . Bbl6npaGMOM 
OTBGAGHHH, OpMGHTai4Mfl KOTOpOrO 

cooTBeTCTByeT cooTHoiueHMK) qbopMMpyjoiAnx 
ero BKnaAOB Tpex opToroHanbHbix OTBeAeHnC^, 

npM 3T0M AnMHbl BGKTOpOB curHaxioB 

CMHTe3npyeMbix otbgaghum noAAGp>KHBaHDT 

nOCTOflHHblMH H paBHblMkl A^HHG BGKTOpa 

opToroHanbHoro otbgaghhw, a cyMMy KBaApaTOB 
BonbTaxHbix BKnaAOB opToroHanbHbix 

OTBeAGHH^ nOAAGp>KMBaK)T nOCTOflHHOfl H 

paBHofl KBaApaTy MaKCMManbHO B03MO>KHoro 
BonbTaxHoro BKnaAa opToroHanbHoro 

OTBGAGHMW. 

2. 3neKTpOKapAnorpact)MMecKM« CKaHep, 
coAGpJKao^n^ aneirrpoAbi OTBeAeHnCi, 

nOAKnJOMeHHblG K COOT BeTCTBy K) LL\ M M BXOAaM 

CMHTesaTopa opToroHanbHbix otbgaghmCI, k 

BblXOAy KOTODOrO nOAKniOHGH CMHTe3aTOp 

sneKTpOKapAnorpaqbuHGCKMX otbgaghuR, c 

BblXOAOM KOTOpOrO COeAUHGH 

snGKTpoKapAnorpacp, OTnuMatomnflcfi tgm, mto 
cnHTG3aTop aneKTpoKapAMorpac^MHecKMx 
otbgaghmm BKnioMaeT b ce6w Tpn KaHa/ia, 

KSDKAblW M3 KOTOpblX COAep>KklT 

npeABapMTenbHbifi ycMnnTGnb, BXOAbi KOToporo 
ABn«K)TC« BXOAaM n oooTBeTCT By \o me ro KaHana 
\a cnHTe3aTopa aneKTpoKapAnorpaq^MHecKnx 

OTBGAGHM^, a BblXOAbl COeAMHGHbl C 

nopeKnioHaTGnGM nonflpHocTn, MG>KAy 

HenOABM>KHblMM KOHTaKTaMU KOTOpOrO BIGltOHGH 
nOTGHUMOMGTp, nOABH>KHblR KOHT3KT KOTOpOrO M 
OAHH M3 HenOABMJKHblX 06"beAHHeHbl c 
OAHOHMGHHbIMM KOHTaKTaMU nOTGHI4HOMGTpOB 

Apyrux KaHanoB n noAKnioMGHbi k BXOAaM 
snGKTpoKapAHorpacfra . 

3. CKaHGp no n.2 p OTnunaioiAMKcfl TeM, hto b 
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h©m CMHTe3aT0p 3neKTpoKapflnorpacJ)HHecKkix 



OTB8A8HMM Bbino/iHeH b BUfle npoi4eccopa. 
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